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In t h e  prescnt paper, parameters U and K ,  characterizing a gas, a r e  
computed for proportional counters f i l l e d  with a mixture of xenon and 
isopcntane. 'rhc tiifluence of  t h e  space charge on the gas amplification 
pcirmctcr is studied f o r  the case of y-quantum energy. The r e l a t ion  

% 1.1 
car1 ier estimate i n  t h e  wcrk [6]. 

found, corroborates the data  of [SI,  but departs sensibly 

* 
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I n  conticction w i t h  thc  theory of operation of propcrtional counters [ l ,  2 1 ,  
the k n o \ v I c d ~ c  U T  two pa rme te r s ,  K and U ,  characterizing the gas, provides us 
w i t t i  thc poss ib i l i ty  of computing the  gas amplification fac tor  (GAF) f o r  any 
c-oiintcr's geometry o r  operational regimc. The given parameters are measured 
['or w r i o u s  mixtures of argon and methane [l, 21.  

I n  tlic present work parameters IJ and K are measured f o r  a mixture of xenon 

the 
:itid isopcntane. The mcasurernents were performed by the method described i n  [2].  
'Ilic countcr- \vas filled w i t h  xenon (650 mm. Hg) and isopentane (10 mm. Hg) ; 
climcter of counter 's  anode was SOU, and tha t  of the cathode 46 nun, the length 
IwiiiK 274 iinit. There was on the l a t e r a l  surface of the conter a window 15u thick 
i l ~ i t l  i i i l idc of mica ,and aluminum. 

I'lottcd i n  Fig.  1 (next page) arc t h e  experimental r e su l t s  fo r  a -par t ic les  
\ v i  th ~ w ~ r g ) ~  5 .07  Mcv and y-rays w i t h  cncrgies 30.6 nnd 41.9 MeV ( a f t e r  passage 
0 1 -  t l ic> \viiitlow. Ihc clcpartiirc of experimental data from the s t r a igh t  l i n e  i s  
Lh1L' t o  the 5p:iL-c charge. 
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As was to be anticipated, for particles with higher energy (a-particles) 
thc action of the space charge is manifest for lower values of the GAF. 
Parmctcrs K and U, determined by the data of Fig.1, are respectively 
K = 64.5 v/cm .nun flg; U = 23 V. It is interesting to note that parameter 
IJ onlv slightly exceeds the average energy required for the formation of one 
pair of ions (21.3 ev) . 

The data obtained allow us to determine the ionization cross section of 
xcnon atoms by electrons, (I = 3.2  an2. 

.. I .  1 g . 1 . lktcrminrit ion of parameters 
h ;inJ I I  for the xenon counter. The 
crcsscs denote the rcsults for a- 
1x11-t ic-1c.s (1: = 5.07 Mcv) ; the dots 
indicatc thc results Tor E, = 41.9 
kcv; the triangles - the results 

Fig.2. Dependence of the gas ampli- 
fication factor (GAF) on voltage 
on the counter for : a-particles (a) 
(E = 5.07 MeV) and (0) for y-quanta 
(E = 30.6  kev) in relative units 

for l i y  - 30.6  kev 

Influence of the Space Charge on the GAF 

'I'hc influence of the space charge on the GAF was investigated in the 

It was shown that the product of the value of the GAF on 

l'oiitccorvo work 131. 
valicc of thc ( I F  the space charge leads to the deterioration of energe- 
t ic resolut ion. 
the cncrgy 1 ilxratcd in counter's operational volume is 
Since> the given condition has been obtained only for X-rays, it is of interest 
to clcxtcniiinc it for another type of radiation. 
of (;AI: 011 voltage on thc counter was taken down for y-quanta (E = 30.6 kev) 
;is wc.1 I ;IS for. a-particles (1: = 5.07 MeV). 
i i i  I:ig.?. 
,is o!' tlw vo1t;lgc V x  
I l r w ~ - c ~  WC ol)t;iin 1, = 1.7  'lo8 cv. For y-rays with energy 30.6 kev 

The author has shown that beginning from a certain 

k r E  = 3 - l o 8  ev. 

To that effect the dependence 

The results obtained are plotted 
I J O I .  cr-p;irticlcs the action of the s p x c  chargc becomes manifest 

= L320 v ,  to which corresponds 3 CAF equal to 33.4. , 
= 1950 v ,  to wh;ch Corresponds cf l  = 4910 and /&E, = 1.5 .lo8 ev. 
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' I ' l l~\  ; i c . t i o n  o f  the space chargc is manifest not only i n  the r e l a t ive  
t lc .c-r~~i . ;c> 01 .  (;AI:, Iwt a l so  i n  t h e  deterioration of t h c  energetic resolution. 
l ; ig .3  sliows t lw spc~ctra of y-quanta of Ba133 i n  the energy range 25-60 kev 

; - \ v t J t l i  m y  IE  w e n  a t  V = 2000 v by comparison with V = 1900 v,  the ha l f -  
; v i c l t h  Iwing rcspcctivcly 7 . 4  and 4.1 kev. 

o r  I!)OO ;in11 LOO vol t s  on the  counter. A s igni f icant  increase i n  l i n e  30.6 kev's r .  

, -  - 
1 .  I 2. .). I h c ~ r g y  spcctra or  Y-quanta Fig.4. Energy spectrum of y-rays 
of R a l 3 3  i n  the energy range 25 t o  
00 kev,  the voltage on t h e  counter 80 kev. The voltage on the counter 

of Ba133 i n  the energy range 30 t o  

Iwing 1900 v (1) , 2000 v (2)  is 1300 v. 

S n e c t m  of  y-rays i n  the ene rw 
ranee 30 - 80 kev 

It is shown i n  F i g . 4 .  "lie most intense l i n e  fo r  30.6 kev corrcsponds 
t o  X-i-ays 01'  thc claughter nucleus. 
t Iic. IT I i cv i ng o (- cxc' i t ; i  t ion o r  daughter nucleus ' f i r s t  and second leve ls  [ 41 . 
I'lic. olwcrvcd hro;id pcah i n  thc region of 50 kev is conditioned by the super- 
i t i i I x w  i t ion o f  thc "esc;ipc pc;ik" froin 78. b kev t o  the l i ne  53 - 56 kev i n  the 
sp'ct 1-iuii 0 1 -  ki* 3 3  [ 4  I . Froin t h e  obtaincd values of l i ne  in t ens i t i e s  and 
witti thc u t i  I izatioii of data on the inversion factors  of t h e  d i f fe ren t  t ran-  
s i t  ions 14 I ,  we could cletcmiine the re la t ion  L 1 .l ,  where PL and 
I'K 
I , -  ; i m l  K-shctls. The valuc obtained agrees well with the  data of work [5] 
h i i t  d i v c r g c ~  from t h e  e a r l i e r  estimate PL / PK = 9 i n  the work [6]. 

The l ine  E, = 78.6 kev corresponds t o  

PI, / P 
; i r e '  thc pr-olxihilitics of capturc of o r b i t a l  e lec  r ron respectively from 
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